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the application: 



Listing of Claims: 



L 



(Currently amended) A three two -dimensional array waveguide structure 



implemented using multi-layer circuit board manufacturing process, comprising: 

a first metal layer consisted of at least a first sub metal layer; wherein, adjacent first 
sub metal layers are isolated by a dielectric layer lain in between, the dielectric layer is 
perforated with a plurality of openings filled with metal, each first sub metal layer is formed 
by a plurality of first unit cells arranged in rows and columns to form a three two -dimensional 
array structure, and each first unit cell has a main body and a plurality of connecting arms 
joining adjacent first unit cells; 

a second metal layer consisted of at least a second sub metal layer; wherein, adjacent 
second sub metal layers are isolated by a dielectric layer lain in between, the dielectric layer is 
perforated with a plurality of openings filled with a metal, each second sub metal layer is 
formed by a plurality of second unit cells arranged in rows and columns to form a three two- 
dimensional array structure, the second metal layer is situated below the first metal layer, each 
second unit cell is corresponding to individual first unit cell in a one-on-one manner, and 
adjacent second unit cells are joined with one another, and each second unit cell is made of a 
metal wire loop; and 

a dielectric layer provided between the second metal layer and the first metal layer to 
isolate the second metal layer from the first metal layer. 
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2. (Currently amended) The three two-dimensional array waveguide structure as 
described in claim 1, wherein the main body of each unit cell is non-overlapping or partially 
overlapping with the metal wire loop of each second unit cell, and the connecting arms of 
each first unit cell are overlapping or partially overlapping with the metal wire loop of each 
second unit cell. 

3. (Currently amended) The three two-dimensional array waveguide structure as 
described in claim 1, wherein the main body and the connecting arms of each first unit cell 
are square in shape, and each second unit cell corresponding with individual first unit cells is 
formed by a square metal wire loop. 

4. (Currently amended) The three two-dimensional array waveguide structure as 
described in claim 1, wherein the main body of each first unit cell is round in shape whereas 
the connecting arms thereof are square in shape, and each second unit cell corresponding to 
individual second unit cell is formed by a metal wire loop that has an outer periphery being 
square in shape and an inner side being round in shape. 

5. (Currently amended) The three two-dimensional array waveguide structure as 
described in claim 1, wherein the main body of each first unit cell is a left-right swapped S 
shape and the connecting arms thereof square in shape, and each second unit cell 
corresponding to individual second unit cell is formed by a square metal wire loop. 

6. (Currently amended) The three two-dimensional array waveguide structure as 

described in claim 1, wherein the main body of each first unit cell is a T shape and the 
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connecting arms thereof are square in shape, and each second unit cell corresponding to 
individual second unit cell is formed by a square metal wire loop. 

7. (Currently amended) The three two -dimensional array waveguide structure as 
described in claim 1, wherein the dielectric layer is made of a material selected from a 
compound having polyimide, Si3N 4 , plastic, PTFE and ceramic. 

8. (Currently amended) A three two -dimensional array waveguide structure 
implemented using monolithic integrated circuit manufacturing process, comprising: 

a first metal layer consisted of at least a first sub metal layer; wherein, adjacent first 
sub metal layers are isolated by a dielectric layer lain in between, the dielectric layer is 
perforated with a plurality of openings filled with a metal, each first sub metal layer is formed 
by a plurality of first unit cells arranged in rows and columns to form a three two -dimensional 
array structure, and each first unit cell has a main body and a plurality of connecting arms 
joining adjacent first unit cells; 

a second metal layer consisted of at least a second sub metal layer; wherein, adjacent 
second sub metal layers are isolated by a dielectric layer lain in between, the dielectric layer is 
perforated with a plurality of openings and filled with a metal, each second sub metal layer is 
formed by a plurality of second unit cells arranged in rows and columns to form a three two- 
dimensional array structure, the second metal layer is situated below the first metal layer, each 
second unit cell is corresponding to individual first unit cell in a one-on-one manner, and 
adjacent second unit cells are joined with one another, and each second unit cell is made of a 
metal wire loop; and 
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a dielectric layer placed between the second metal layer and the first metal layer to 
isolate the second metal layer from the first metal layer. 

9. (Currently amended) The three two -dimensional array waveguide structure as 
described in claim 8, wherein the main body of each first unit cell is non-overlapping or 
partially overlapping with the metal wire loop of each second unit cell, and the connecting 
arms of each first unit cell are overlapping or partially overlapping with the metal wire loop 
of each second unit cell. 

10. (Currently amended) The three two -dimensional array waveguide structure as 
described in claim 8, wherein the main body and the connecting arms of each unit cell are 
square in shape, and each second unit cell corresponding with individual first unit cells is 
formed by a square metal wire loop. 

11. (Currently amended) The three two -dimensional array waveguide structure as 
described in claim 8, wherein the main body of each first unit cell is round in shape whereas 
the connecting arms thereof are square in shape, and each second unit cell corresponding to 
individual second unit cell is formed by a metal wire loop that has an outer periphery being 
square in shape and an inner side being round in shape. 

12. (Currently amended) The three two -dimensional array waveguide structure as 

described in claim 8, wherein the main body of each first unit cell is a left-right swapped S 

shape and the connecting arms thereof square in shape, and each second unit cell 

corresponding to individual second unit cell is formed by a square metal wire loop. 
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13. (Currently amended) The three two -dimensional array waveguide structure as 
described in claim 8, wherein the main body of each first unit cell is a T shape and the 
connecting arms thereof are square in shape, and each second unit cell corresponding to 
individual second unit cell is formed by a square metal wire loop. 

14. (Currently amended) The thr e e two -dimensional array waveguide structure as 
described in claim 8, wherein the dielectric layer is made of a material selected from a 
compound having polyimide, Si3N 4 , plastic, PTFE and ceramic. 
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